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Description of Evaluation Report Series :
.« ’ \
. \r o e wE o ow e

® : . The Comprehensive School Mathematics Program (CSMP) 1s a program of
CEMREL ING., one of the nat1ona] educational 1aborator1es, ahd is funded by
. the National Institute of Education. Its major purpose is the deve]opment of
yo curr1cu1um materials for grades K-6. " . . .
® o Beg1nn1ng in September, 1973, CSMP began an extended pilot trial of its
E]ementary Program The pitot trial was longitudinal in nature; students who
o began using CSMP materials in k1ndergarten or fTrst grade~in 1973-74, were .
able to use them in first and second grades respect1ve1y in 1974-75, and so on -
o S in subsequent yegars. Hence the adjective "extended". ’
The evaluation of ‘the program in this extended pilot trial was intended
to be reasonably comprehensive and to suppiy information desired by a wide
var1ety of audiences. For that reason the réports 1n this series are -

® . L red¥onably non-technical and do not attempt to explore widely some of the .
' related 1ssues. The 1ist of reports for prev1ous years is given on the next
. ‘ page. a : l .
’ J Final Reports in the series are: _— C . Tt
® Cf -9-A-1  Summary of Student Ach1ewejnent Draft Report
Ll T 9¢A~é Summary ,of Imp]ementat1on Data; Draft Report

9-B-1 Sixth Grade MANS Test Data
9-€-1 Sixth GrEde_Eva1uationz-Teacher Questionnaires ™ '

Py
’

° . <. - . .
C e The present report, and report 9-A-2, are summary reports describing B
i resu]ts\from the full nine-year study cover1ng grades K through 6. As of this .
o . t1me\€November, 1982) these two reports dre only .draft versions and many ,
‘. - - 1mportant issues could not be explored with the care"that attended the other

48 xo]umes of this series.

»
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£, ’ . Extended Pilot Trials of the - L‘ 23
s . .Y Compgahensive $chool Hathematics Program
Ly Evaluation Report Series ¢, .
a
» Evaluatioh Report 1-A-1° Overview Design and_In'strumentation . .
(1974) 1-A-2 * Extermal Review of .CSMP Materialse .
. ' J-A-3-  Eipal Sugmary Report . Year | . 7
’ . b T148-1 Mid<Year Test.Data: CSMP-First Gradé Content - LT
1. CT e v 1eBe2 End-of-Year Test Data: CSMP First Grade Contént )
s 183 Efd-of-Year Test Data: Standard First Grade Content
1-8-4 End-of-Ysar Test Data: CSMP Kindergarten Content
. ° 185 Test Data on Some Genetal Cognitive Skills
. 1-8-6 Surmary Test Data: Detroit Schools .
* . . 1-C=1 Teacher Training Report >
. 1-C-2 Observations of CSMP First Grade (lasses
@ 1-C-3 ' Mid-Year Data from Teacher Questionnaires . . «
Y 1-C-4 End-of-Year Data from Taacher Quest{onnaires
1-C-5 Interviews with CSMP Kindergarten Teachers * .
1-C-6 Analysis of Jeacher Logs
Evaluation Report 2-A«1 Final Summary Report Yeir 2
(1975) 2-8-1 Second Grade Test Data . -
2-8-2 Readmintstration of First Grade Test Itams
2-8-3 Student Interviews
2-C-1 Teacher Questionnaire Data
2-C-2 Teacher Interviews, Second Grade
2-C-3 Teacher Interviews, First Grade
‘ Evaluation Report 3-8-1 Second and Third Grade Test Data Year 3 -
. (1976) 3-C-1 LATeacher Questionnaire+Data - Year 3
Evaluation Report 4-A-1 Final Summary Report Year 4 .
(1977) 4-8-1 Standardized Test Data, Third Grade
4-8-2 Mathématics Applied to Novel Situations (MANS) Test Data
4-8-3 Individually Administered Problems, Third Grade
. 4-C-1 Teacher, Questionnaire Data, Third Grade .
; L & ’
Evaluation Report S5-8-1 Fourth Grade MANS Test Data .
. - (1978) 5-8-2 Individyally Administered Problems, Fourth Grade
§-C-1 Teacher. Questionnaire and Intarview Data, Fourth Grade °
Evaluation Report 6-8-1 Comparative Test Data: Fourth Grade
N . (1979) 6-8-2 Preliminary Test Data: Fifth Grade :
R 6-C-1 Teacher Questionnaire Data: Grades 3-5 .
Evaluation Report 7-8-1 . Fifth Grade Evaluatiof: Volume I, Summary
. (1980) 7-8-2 Fifth Grade Evaluation: Yolume II, Test Data
A oo + 7-8+3 Fifth Grade Evaluation: Volume IIl, Non-Test Data .
. 7-8-4 Re-evaluation of Second Grade, Ravised MANS Tests :
7-8-5  Achievement of former CSMP'students at Fourth Grade
e 7-8-6 Student Achievement, Rapid Implementation Mode!
. .
PO Evaluation Report 8-8-1 Sixth Grade Evaluation, Preliminary Study
{1981) 8-8-2 Evaluation of Revised Second Grade, MANS Blue lLevel
: 8-8-3 * Evaluation of Revised Third Grade, MANS Green Leve]
' 8-8-4 ' Three Evaluations of Gifted Student Use Lt
‘ 8-C-1 Preliminary Study of CSMP “"Graduates"
Key to Indexing .
R . Evaluation Reports are 1abe]1ed me X-n;

where "m"_ is the year of the pilot study, with 1973-74 3s Year 1
“X“ {s the type of data beine reported where A <. for over-
. views and summaries, 8 is for student outcomes and C
‘is for other data. ._ - !
“n" is the number within a given year and type of data.-
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Since 1973,'the Comprehensive’School Mathematics*brogram (éSMP) has been
developed, pi]ot‘tested*and widet& used in schools. Adopted by 134 sites
across the country,’it nas oeen a massive.curricu]uh"deve]opment and'
fhp]ementation ef;ort invoTping over $10 million in federal funds. CSMP nas
been the mathematics program for_students iﬁ 9,000 ¢lassrooms tnroughout the

' country and‘more than 6,000 teachers have been Grained to teach CSMP.“TO
assess the program's impact, an independent evaluation has been conducted,
including the assessment of the mathematics aenievement of 14,000 students

nationwide. ' ’

'

.

‘ The original purpose of this report was to present a comprehens1ve summary
of the mathematics ach1evement of CSMp students in these 1ntens1ve field
trials of the curriculum. This draft report was to be the first\stage in this
reporting'process. Unfortunate]y, because,of a decision\by the spdnsor to
discontinue fupding,. the present report is likely to be the o only report. s

Hence, there is a focus on the ma1n results of the CSMP eva1uat1on and many

secondary 1ssues must be attended to in only a cursory manner, if at a]]

l

-~

There {s afso a considerable amoun€>gf data that relates to issues in
mathematics education generally (not just CSMP), which_cannot be presented in’
this abbreviated report. The interested reader can scan the Table of Contents

{ for an idga of what was originally intended for this report.

Y
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Description of the CSMP Curritulum and Its Development Cycle @J id i
T, ot ‘ 4 ) . < . .

L]
.

CSMP began at‘Carbondale, 111. with funding from the US Office of?

Eduqatfqn and Southern I1linois Univérsity, and then at SI; Louis with-

testing, and revision in a wide range of geographical locations. Those sites
i 4 . - .

fynding first from the USOE and then NIE. The Director of\CSMP from 1965 to

1979 was Burt Kaufman, and the curriculum is in 1qrge measure a tribute to his
energy and éedicationz Frederique Papy brougHt many new ideas to CSMP du?ﬁng

her time as.Associate Di}ector for Research and Development; her influence

. +
pervades the entire curriculum.: L , C Py

4 -

*

The CSMP turricufbm is the result of a long process of deve]opmeg;, field

varied in size and SES of community, and students' ability ‘levels, as >

meansured by sténdardjzed achie&ement tests, ranged from very low ability,
inc]uﬁing Titte I, to upper tracg stuaents defined as gifted by their
districts. DOuring those trials, goﬁpTete sets of .Teacher's Guides and
students books were Qrittqn for eaéﬁ grade {eve1. Materials, like the sté3§

booksekthe Pépy Mini-comduter and anaiysis cards for the String Game, were

also provided. ’ /

4
. . {

Over'tﬁe ten years of the project's history a four cycle model of
. . ' o
materials development took place, essentially by grade levels:

\a } . -

1. CSMP staff wrote leséoms and taught them igformg]]y“in 10ca1¥cTa§ses.

- v 1]
2. a local pilot-test version of the curriculum was prepared frof the




’

e gy
. . it

3. A "Final Exptrimental" version of the curriculum, based on a revision i

o

. , i /
of the local pilot vension was taught for two years in the nationwide

set of schools e]Fpting to pilot the curriculum.

o

»

. : ' %
4., A pubHcation edition was prepared based on final revisions resulting

from the extended pilot trials.

-
-

A formal evaluation mechanism was established at CEMREL, which was . )
structurally independent of CSMP and funded under separate contracts. This

evaluation group, which came to be known as thé Mathematics Research and
] 1
Evaluation Studies Project (MRES) was responsible for conducting summative

.

evalation based ‘on the Extended Pilot Tests. ) ..

1
’

The following description of the CSMP curriculum has been excerpted from

materials prepared by -the developer for promotional purposes:

DESCRIPTION . An underlying assumption of the CSMP curriculum is that children
can learn and can enjoy learning much more math than they do now. Unlike.most
modern programs, the content is presented not as an artificial structure,
external to the experience of children, but rather as an extension of
experiences children have encountered in their development, both at the
real-life and fantasy levels. Using a "pedagogy of situation," children are
led through sequences of problem-solving experiences presented in game-like
and story settings. It is CSMP's strong convicion that mathematics is a
unified whole and should be learned as such. Consequently, .the content is
completely sequenced in spiral form™so that each student is brought into .
contact with each area of content continuously throughout the program while
building interlocking.experiencés of increasing sophistication as the ' .
situations become more challenging.. A feature unique to CSMP is thé use of

three nonverbal languages that give children immediate access to mathematical
ideas. and methods necessary not only for solving problems, but also for ,
continually expanding their understanding of the mathematical concepts

themselves. Through these languages' the curriculum acts as a vehicle that

engages children immediately and naturally with the content’ of mathematics and

its appligations without cumbersome linguistic prerequisites., These languages .~
include: the Language of Strongs (brightly colored strongs and dots that deal
with the fundamentally useful and important mathematical notion of sets); the
Language of Arrows (colored arrows between pairs of dots that stimulate

thinking about relations between objects); and the Language of the’ Papy )
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Minicomputer. The M1n1computer, a s1mp1e abacus that models the pom"’
structure of the numération system, is used both as a computing deviceum gay
motivation for mental arithmetic. Its language can be used to represent all’
decimal numbers, positive or negative, 4nd encourages creative thinking about

the nature and properties of numbers. CSMP'is flexible enought to facilitate |

whole-group,.small-group, and personalized instruction, and is appropriate for
all children from the %gifted” to the "slow learners.! It recognizes the
importance of affective as well as cognitive concerns and has been developed
and extensively tested in classrooms nationally.

IMPLEMENTATION REQUIREMENTS School system s1gns cooperative agreement with
CSMP and appoints Jlocal coordinator who undergoes 3-10 days ‘of tra1n1ng
(depending on- highest grade level adopted) in St. Louis during spring or
summer prior to first year of impltementaion. Coordinator trains all teachers
new to CSMP before start of school. Smallest adoption unit‘is one teather in
one classroom. No training charge, but system pays expenses of attending
training. Teachers and coordinators are required to buy training kits: K-3,
. $10, 4-6 $10. Optional adopter-site training is available; there is a fee for

this service.
”»

FINANCIAL REQUIREMENTS 'Start-up costs for one teacher and 30 students:
K1ndergarten, $140; first grade, $150; second grade, $2005 fourth grade, $220;
fifth grade, 3220. Replacement costs for 10 students: kindergarten, $10;
first grade, $26; second-grade, $34; third grade, $47; fourth grade, $47; ,
fifth grade, 348. " ) k v

It s c]ear from the above-that CSMP is qu1te different from most
trad1t1ona1 programs. The innovative program character1st1cs of CSMP form a

doub1e~edged sword with great educational potential but also with

3

corresponding problems in implementation, independent of students'

acrievement. Some of these are the following: )

a.. The curriculum contains new math®matical content particulary in
probabali;y, statistics, geometry, and other areas of :applied
maohematics,\and this content is often new 'to the teachers themselves.

b. " The curricu1um contains new pedagogica1 techniques, especially ohe

"languages" of the minicomputer, arrooldiagraﬂs, and string pictures,

" blended inte a detailed and integrated sequence of lessons. These

- . -

techniques nequire a considerable perservice training proggam for

’

teachers. to learn how to use them effectively, and they make the

1
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curriculum more complex to exp1a1n to parents d4nd schoo] @/?q E ;

administrators.

¢ , c. CSmp oﬁten uses stor1es or s1tuat19ns in a discovery approach so that
lessons‘tend to be longer than mathematics lessons.usually are and
place hore ehphasis on whole-group discussion. Thws requ1res more ~

® daily preparation for the teacher, at least the f1rst time through the

materials, and possible a change in teaching style.

d. CSMP places great emphasis on he spiral approach. This requires, as

PY . an article of faith .on the part of the teacher, the acceptance of the
phemise that in many lessons some students wii] not master all o; the
lesson on that day, but will éventually learn the materiall if undue

® pressure on immediate mastery is avoided. This is in direct contrast

to the pressures put on schools for mastery learning, criferion, g

- —

referenced testing, and minimum competencies -- all of which mandate

°® . . p absolute levels of achievemént at fixed points in time regardless of )
the curriculum being used. The use of the CSMP curriculum in the
context of-these externally mandated requirements may require

Q! . considerab]e skill on he part of~1oca1'administrators, as well as

faith that this approach ww]] eventually lead to satisfactory

. o hach1evement ( ‘ |

; o e. Because of the highly integrated ahd interdependent nature of lessons’

within a yeah and the contentVfrom year-totyear, the CSM& elementary

curriculum cannot be implemented on a casual basis witho;; c]asses -

‘ eventuaﬁy getting far behind in the recontnended schedule. Thi*s means

that, 1og1st1ca11y, it is difficult to maintain CSMP if the 1e¥e1 of

1mp1ementat1on drops below a certain-minimum, and that it is -

particularly 1mportant that a1l CSMP teachers in a school. follow, at




\

least minimally, the 1ntended curriculum. * (It also raises quf;]éizjfl‘ L

concern1ng the transfer of individual students 1nto and out of the
| * » ' v '

program. ) _ .. ) S )
" f. .CSMP is somewhat more expens1ve in yearly rep1acement costs than most ,

regu1ar textbook programs. Though various monies are available for

»

implementation assistance, knowledge of' their availability and. Y ®

Vs .
- + -

requirements for approval (incldding the access tq. state approved

\1ists) can become difficult for school administrators.

- ‘ L4

0
) " * ' -
. .
.

. ¢

The data reported here are from districts and'classes which'ﬁor the most
part were able to take advantage of tnese‘innovative characteristics and where
CSMP yas-c]ear]y'the main source of mathehatics instruction, a1be11 with\,
countless adaptations. The implementaton issues descnibe above are reported
nore fully in report 9-A-%.

§

"The Evaluation of CSMP: Goals and Plans _ ‘ N\

S »» <

The evaluation of CSMP h‘as'been carried out b'y an organizationally Py

‘sebarate division of CEMREL called Mathematics Research and Evaluation Studies
(MRES}. This group operated independen%]y from the CSMP developers under the

guidance of an Advisory Panel composed of five nationa‘Hy reco'gnized experts . @
in ‘the fields of math evaluation and education (see Appendix D). The‘MRES

. group produced an extensive Evaluation Renort Series, 50.v01umes in all, |

dealing with a wide variety of'topics concerning CSMP. Thése are Tsted on ®

pages iii and iv.
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Overview, Des1gn and, Instrumentat1qn) the goals of the eva]uat1on of CSMP

. were spe]led'g;t. Essentially three major issues were to be addressed. ‘

o .
(1) Intrinsic Merit. In the opinion of qualified reviewers, is the CSMP

program and its mathematical content sound and relevant?

(2) practicality. In térms of comparative costs, supervisory and

instructional personnel -requiréments, management of students, etc., can school

r

systems adopt the program with relative ease?

1)

-

-

-~ (3) Outcomes. Do students learn the traditional skills and concepts, and

the spéEia] skills and concepts of the CSMP curriculum, and can they transfer
these skills and concepts more qffective]y (than‘Non-CSMP‘studeqts) to

o » K » N &
unfamiliar mathematical contexts?

‘ : 4
° "

The issue of intrinsic merit was addressed early in the evaluation and

reported in Evaluation Report 1-A-2, External Review of CSMP Materials. The
. - N L
issue of practicality was addressed each year of the,evaluation and reported

at various points in the Evaluation Report Series (see titles numbered n-C-n,

page 1v) A draft of a summary of these and other findings was prepared in
Novembér of 1982 and appears as Eva]uatwon Report 9-A-2, Summarz of -

Implementation Data, Oraft Report. The outcomes issue was addressed each year

of the evaluation and reported at various points in the Evaluation Report

Series (see titles numbered n-B-n, page iv). This repoFt is the draft of the

summary of these reports on outcomes. « J

\

4

-




,,_ﬂ___ﬁwrat,intepvalsﬁoﬁﬂawyear.orwtwo*,nDuring_thg,fjnsivyean of the- E.P.T. at any one

. ] .
L4
4 * ,
. 4

~

| ‘ |
. . 4 | .
The main thrust of the testing of student outcomés was coordina' B /@H;’E ” ,

the Extended Pilot Test (E.P.T.) of t{:}Experimental%Version-of the CSMP

curriculum. That version became a3%j1 ble usually o

. “

e grdde Tevel at actime.. ' ®
grade level, preliminary testing took place withH about a dozen intact CSMP
classes ann usually two or three doien individual CSMP stndents and a
comparable number of Non-(CSMP c]assé; and students from school districts close

"to St. Louis. The main purpose of the preliminary testing was to pilot the
test instruments themselves. Then in the second year of the E.E;f; a£ any one
grade level, the revised test instruments were used to test 1arq5r numbers of
CSMP“and Non-CSMP classes from school districts throughout the United States.

3 | o
The content of the tests initially matched the three aspects of the

"outcomesJ evaluation goal. At the beginning, the testing involved standard
content, CSMR:contént, and novel content.' The CSMP curriculum dtffers &
sjgnificénffi'énnﬁgh from the ‘traditional curricula to make comparisons of
ach;;vemention éon;ent specific to either CSMP or Non-CSMP rather
méanfng]e5§% As time went on, it became apparent that the most. valid test and
. .comparison of real student achievement involved content unfamiliar to either
/ group of students. Hence, the impbrtancg and utility of the MANS Tests, ",
. (novel conten}) increased. .

.
>

Figure 1 snows the schedule of testing in the Extended Pilot Test. The

entry "Individual" in Figure 1 refers to tests which wene administere o

individually to students and which contained content novel to both groups.
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Schedule of Actual Tesiing Indica;jng Test Content By Year and By Grade :
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L I1. THE MANS TESTS ‘? ’; ll

g o . 2
Th& MANS Tésts. (Mathematiés Applied to Novel Situations) are a collection
¢ ’} ) . N
of short tests that assess how well students in grades 2 to 6 can use »

mathematical thinkjng and ski11s to'solve problems that are new or unfamiliar

to them. | .
, )
. . ’ !

The MANS?Tests are normaT]y'éontained in two student booklets at each -

’ grade level. The booklets contain several tgsts. .Each test has its own ’ }
d1rect1ons wh1ch a specially trained tester follows in explaining the task and .
~N

.the sample items. Students/then comp]ete the items in that _test on their

i

A f]ex1b1e time limit, usua]]y about 5 or 6 minutes, allows almost all

own.
students to f1n1sh ) )

. . ' 3

' - . . . \
fach MANS Test takes up one or two pages*in a booklet so that diggrams and
Co. ~ .

" illustrations are large, words are easy to read and there is ample space for .

} b - . ~

students t® do scratch wark. Fbr‘most tests, students produce their own )

answers instead of selecting one of several given alternatives. Answers are

-

to be wnitten in the booklet and cén be erased o} drossed out; no special

oy K »
pencil; is requf$ed.

N =,

The MANS Tests weré deve]oped by the MRES staff to evaluate CSMP. The

MANS  Tests evo]ved from a need to develop tests wh1ch cou]d be used to compare

-

the progress of CSMP and Non-CSMP students. The tests had.to ref]ect the ,
emphasis CSMP places on genera11zed thinking sk1]1s and prob]em solvind.

However, to be fair to Non CSMP students, they cou]d not conta1n any of the A

representat1ona1 languages or activities associated with CSMP. ,V
) =

. ’.
. . 4
L ‘ - .
L3
- i .
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To meet the peed for tests that could be used -to evaluate the effect1vness
' :v of CSMP as a pro;ram that develops mathemat1ca1 thinking and prob]em so]v1ng
skills, an extgnsive process of test deve]ppment and rev1$1on was undertaken.
The development occurred .sequentially, ond grade Tevel at a time. At each
grade level, the Mattematics ReSearch™and Evaluation Studies (MRES) staff
,W ’ fﬁrst deve]oped'protpt&pe tests. Sometimes the ideas for the'tests were
adapted from-ideas in previous’ research in mathemgtic§ edycat%on; most times
the ideas were original. The Advisory Paqe] (whose members are listed on the
.front -cover) independently re;iewed all of tde test prototypes.”® Occasiond]]y,
teechers, math supervisors’and fesearche;s also reviewed the tests. If the
tests survived these rev1ews, they were pilot tested in a few local classes. .

\
.On the bas1s of resu]ts from these pilot classes, tests were rev1sed, in some . ©

cases e11m1n§ted.

Y

R The’ original version of the MANS Tests resulted from this Contihuipg

hall )
process of de¢%¥6pment, rev1ew, testing, and rev1s1on~ This ‘version was used .

i

in the first Extended P11ot Test involving 15 to 20 local classesy/ After
further refinement of the tests, they were used in the second Eftended ?%1ot 7

/ Test at that grade 1eve1. This evaluation study invo]ved\from 0 to 60

.

“Flasses in several states, and is the basis for the main Eata of Rt s report.
14 . R

g

.v"/-
At*each stage in this\proceés of development, review, testdng, and

revision(‘tﬁe work was guided by the Advisory Panel. Some of the important

considerations in the review and revisions of these tests, were the following:

~.
e

-

. Intrinsic Merit: importance of the mathematical skill required;

T . : . . .
. curricular fairness; student interest in the navel problem context.

¢
S

\




“

‘ . N ; /( .
o . Administration: clarity and brevity of directions; student - @Rﬂ‘f h

1
X

. understgnding of the task; 1ow reading level; attractive format; -
N \ unspeeded.
| )
'. Technical: item analysis inc]udihg range of difficulty 1e\7e1’s, error
® ana]ysis,‘ discrimination coefficients; test analysis ihclyding "
¢ ceiling and floor effects, ability level differences, reliability
a (KR 20 studies of internal consistency), analysis of class m?ﬂ’s Y
e . 'and evidénce of construct validity.
¢
* 5 - .
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. similar ability. They are based on results obtained from tests thdt are

ITI. THE EXTENDED PILOT TESTS: MAIN RESULTS @@@@:
) AN AT

The main results to be reported here are those obtained in the second year -
of the E.P.T. at each of grades .two through six. This report will concentrate
N
on the CSMP/Non-CSMP comparisons of student achievement on standard and novel .

N

content, 2 _ (

N N . -~
- N
% . »
‘'

The main results reported here hﬁve‘ﬁhe following characteristics. Théy

compare the perfdrmanee ef CSMP students to that of Non-CSMP students of

technically sound. They are based on the performance of CSMP and Non-CSMP

students who (by and large) have had at least three years of formal \

instruction in CSMP or a more traditional program, respective]yf’and who aré
eight or more yearsaof age. They are based on classroom expe}ignces which are
close to typical for both CSME and NonaCSMR. Finally, for each'grade lével
the data is collected in a §imi]ar faShioH.
. ‘ . A f

Design. School districts have used many strategies in adopting CSMP. One
strategy nqper adopted is the kind of random assignment of teachers and -7
students to experimental (CSMP) and gpntro] classes that would satisfy the
conditions require& fo; a true experimental comparison. Thus, the dgsign'o%
the Extended Pilot Test has had to be less rigrous. Génera]]y, the strategy.
has been to first select a representative group of CSMP classes from districts N
using CSMP at thgt,gilip level. Then, in Goopefation with local districts,
appropriate NON-CSMP classes were selected in such a way as to minim?ze as
mucﬁ as possible factors other than curriculum which ﬁight cause difference§

in achievement between the two groupé.

M ~ » - A
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Through third grade, CSMP classes were selected from the 10C&]L£;i}%5545[F?77=
area and ' from districts w;th several CSMP classes (i.e.; at least six).
Comparison c]asses were usually selected from the same schools as CSMP °
c]asses, with teachers and students as similar to their CSMP counterparts as
. uosstble. ) T
e , ‘ ®
" ) jErom fourth to sixth grede,‘schoo1 and distritct wide adoption of CSMP
became more common and comuarisbn classes came to be se]eeted from other, °
csimilar schools in the districty or from other districts using CSMP at lower °
, grade levels., Most districts with at Teast two CSMP classes were included in
, . " these later E.P.Tﬁ's. ) - ‘ ,
“‘, T ' - ( K
s . “ N
/ An average of 50% of the available CSMP classes participated in these
’ Extended Pilot Tests. The curriculum uséd by tue cohparison classes was the
| . usual ‘matherhétiEs cu}-riculum for the district, almost a]wa;/s one.of the ctimmon ‘@
. elementary textbooks. They were only minor uiffereﬁEes Qetween these
,"' textbooks, and in the analysis of class means, these comparison classes were
. combined into a single "Non-CSMP™ category. o
’ Table 1 gives the distribution of c]asses\partﬁcjpating in the E.P.T.
1, second year test1n;\, by sites and grade level. . During the five years cove’r:ed o

in this test1ng, over 300 classes (half CSMP and ha]f Non- CSMP) participated
from 24 districts (sites). Very few of these 300 classes weke in fact the
- same class counted twice because there were two 12-month gaps in the

) ‘
one-grade-per-year schedule of the E.P.T. and because the . part1c1pat1ng

?

districts varied somewhat from year to year. With the exception of some ‘
|

classes in sixth grade, aT]Athe classes were regular in that they hadn't begn

grouped by ability. However, as can be seen b& the last ]ine in Tahle 1, the




(Number of CSMP classes given F1rst, Non-{SMP second)

L}

Site Typé of
No. Communi ty
y ! Medium City
o , 2 Exurban
3 Medium City
A Large City
® 5 Large City
"6 Suburb i}
7 small City
é Suburb
9 Subyrd *
10 Suburd
11 Small City
12, A.Suburb
5 .
13 Large City
14 Medium City
15 Suburb
16 Small City
17 Suburb
18 Large City
19 ;urburb
20 Large City
21 émall Town
. 22 Medium City
23 Large City °
.24 , Suburb

’

4

Section of

Lountry .~

Horth Central

Central East
South Central
ﬁorth\?entra]
Cmtm]?#t
Central

.West

North Central.
Norfh East
North East
Nérth Central
Central .
CengraI.
North tentra]
Central

North Central
North East
South |
Central
Centﬁal East
South East
North East
Central

Central

TOTAL CLASSES

v

Perceptile Rank on Covariate

*Upper track classes, ‘i.e.

\

é
Second Third Fourth Fifth Sixth AL
" Grade Grade Grade Grade Grade /| Graaes
- - - 0-3 0-6 0-9
- . 2-2 2.2 . 22 64 -
6-6 - - - - 6-5 |
6-6 . . . ; §-6
. - - - 2-2 2-2
3-3 -5 -3 0-2 - 8-13
- - 0-5 . 0-5 )
- - - - 1-6% 1-6 \.%
- - - - 0-4 0-4: s
- . 33 - - 3-3
- - - - 7-0*  7-0
32 4-4 6-6 6-6 8-6  27-24
- - - - 0-6*  0-6
R
. - §-0 §-0 - 24
1-1 .- - . - 1o
2-2 - 6-0 6-0 §-0  20-2
- . , T 53 - 5:3
6-5 43 N 222 2-2 - 14412
- - 3-4 - - 3-4
- 15-12 - - - 15-12
66 6-12 - . - 12-18
3-3 - 1-1 1-2 r 5-5
- - - 3-0 - 3-0
36-3¢  33-36, 30-21 3125 26-37  156-153
56-54 55-56  64-62 « 61-60  77-78

)

Table 1

fﬂ"r‘
I(,L

o
' Distribution of Classes Part1c1pat1nc in the E.P.T. Testing. =7 éL’“ L_ U

/

\

7

students specially grouped by ébility
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classes tended to be somewhat above average in ability; this was pa _ﬂ kﬁQ‘ =

true in sixth grade due to the presence of'dpper traek,classes. ‘At each grade

level, approximately 66 c]as§e§ were tested, about 30 CSMP and 30 Non-CSMP.,
Again, from the last line of Tab]e 1,.the*ability level of the CSMP classes
matched that of the Non-CSMP c]asses at each grade - Finally, by scanning the
second and third co]umns of Table 1 1he reader can see that nearly every type
of community and section of the country is represented. Rural districts and

the Far West part of the country are not well represented, howeber. N

LY

Categories of MANS Tests. A]togethe? some 111 tests were given during the

five years of testing reported here. Appendix A gives a-desc%iption of fhese

tests. Many of the tests were used at more than one grade level, with items

of different levels of difficulty; onty 54 truly different tests are described.

For purposes of reporting, the tests have been categorized. Ninety-five
of the 111 tests emphasize one of seven mathematical processes. These seven
processes are named and described on the following pages and an example

r

showing a few itemifg;om a test in that process category is given.

" ¢

w

The other 16 of the 111 tests emphasize one of five speciai topics in
mathemdtics: Algebra, Geometry, Logic, Organizing and Interpreg}ng Data, and
Probability. Again, examples of each can be found in Appendix A. These
special topics were tested mostly in grade six but to some extent in grades

five and four.

t




* " Computation ) ’ -
Straightfoggard ca]cu'lat‘ion ‘
" with basic facts and ‘algorithms. . ‘ SUBTRMTIQN . . )
Examples from a third grade test. ’ 11 73 6 4 ,
o , | « -5 -5 . -28. :
\ ) \
. d/\
- RULTIPLICATION
[ T
. 31
5x8s ‘ x2 t
{1, 4 ]
. /
’ Estimation
° ’ Rapid calculation of - n , . cuECx one -
approximate answers. For ‘
this category only, fixed . . Less than | ' Exactly 1 | pore than |
time 1imits are prescribed. o, I A /
. .
Examples ¥rom a sixth grade /
L test. Short time limit. “ : L
. ! ’ R »
Red |
o
73
. “
Mental Arithmetic : -
72000 - §,999 = ! 2 x S0 -

Solution of numerical
problems that emphasize . ‘

o an understand‘ing of numbers 2 . .
and operations, but do not r_:]- =0 - 15

101 x 33 »
_require great mental | D
computational facility.

Examples from‘a sixth grade o . ‘ ‘
o test. No “scratch work" is .0 - D' 98,000 - 5 000 7 x & -3

allowed., ' , B x .‘{ ,
: , ' . \[:




y i " . . .,

Number Representations , . = ®

Recognition, or prodution ’ F = SERCETINT

of different ways of . . ’
representing numbers,’ ' . F >
including place valuey - - {
number 1lines, measurement. : - - .

- i 2

*  Example from a.second grade Wat number 13 1 more then 3567 .
test For each of the first - o -
group of items (A through F), - )
the tester says aloud a number. What number 13 10 more than ag2?

for students to write in the - -
. blank. ) . 5

Wat numder is 100 more than 6017

'
-
@

e

Re'lah;onships and Number Patterns

relationships in sets of numbers.

N | oy
5 " . Examples from a fourth grade test. o +2
Three sample items, explaining how ,

the “machines" work, are done -
= previously. - . o

Recognition or application of C{:_'_z:t %:,, R
given patterns, orders, or ‘t% \__l @
x2 .

3
>

' Elucidation of Mutiple Answers

Prgduction of many correct answers  myles: Take out three balls.

to-a given problem. @
- Add to gat & teta] score. X
Examples from a sixth grade test. g
Sive a1V the pessidle scores. _52,
' ®

' Mles: The nusbers must be between 500 and $40. ><

Twe of the digits mst be 9. )( ’ Py

BN

‘Hive all the correct mn.‘ 209,

! 1)

‘ | N )
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Word Problems

Solution of word problems'
requiring low levels of
reading comprehension and :
computation and classified
according to type of problem.

I
@)@

How mych does 1t
cost altogether? |

Apples ccst $¢ sach and Sally buys 3 epoles and -~
. . bensnas csst 2¢ each. 1 Mnana. .o
Examples from a second grade T e
test. Tester reads the items, ‘ ‘
aloud, f\rame-by-f rame.
L) o A
\ s A Ram e
¢ N ) - -} LY after § days?
h »
D & .
. Q
L}
‘A fantastic ant fs. After one day the ant ‘;
' starting & trip. has gone 2 miles.
Method of Analysis. Each of the participating classes was given some test:
of general academic ability. In the earlier grades, the actual test used B

varied from site to site-and year to year but was usually either an academic

intelligence test of a test of reading comprehension or vocabulary. In the

later grédes, classes-uniformly took an appropriate level of the

Gates-McGinitie Vocabulary Test.

[ 4

For the main results reported here, the analysis of student achievement

was done each year on class means. ﬁgr each test, a mean score was-calculated

across all the students in the class who took all the achievement tests in the

battery and who also took the test of genera1~ab111ty.]

mean score on the test of generé] ability was atl

4

@«

The corresponding

so calculated. In both cases

raw scores were used. Then an analysis of covariance procedure (with general




: .
‘ ' o
,

. ’. SL) K ‘i
ability as the_covariate) was used on each test to compare the meaWZQQQ%jbggﬁjn ;
- e ARV

~ k .
the CSMP classes that year versus the mean score for the comparable Non-CSMP

classes. From this analysisgof covariance can be determined the probability* )
that the observed difference in mean scores could have occurred by chance:
(If that probability is less than 5%, the difference is often deemed to be

"statistically significant".) J . o

For each of these‘achievemént tests, the medn séores for CSMP and Non-CSMP
classes were compared in another and much simple way: the perﬁentage
difference in mean scores between the two groups of classes. (Previous to k.
this the mean raw scores had been stat%stica]]& adjusted to take into account *
differences between the two groups*on the test of general apility. Since

,these two groups were invariably quite similar in gengral ability, such ®

adjustments usually were quite small--less than 2%.)

@ * -
L0 | |
R

esults By Grade and Test Category. In Table 2 there is a summary of the ®

. “
results of the tg§ting, by grade level. For each grade, the table gives the

number of achievement tests that were administered, the number of tests for

which ;he‘analysis of covariance indicated a statistically significant ~g.
“difference in favor of CSMP or Non-CSMP, and the average percent diff;rence in

the adjusted mean scores; The bottom line of the table shows that 111 tests

were administered over all grades. Of those 111 tests, 69. produced a . @
statistiEallq signifjcan} diffgrence in favor of CSMP, two jn favor of

Non-CéMﬁ;’and an avenagé p;rceét difference in the ‘adjusted ‘mean scores of

13.4 1n favor of CSMP. " . ‘@

AR " | |
Iy . S
] Normally less than 15% of the students in a class had to be exé]uded due . Py

to this requirement. In addition, normally a class lost another 5% due to
, students joining the class late in the year or being labeled “special” in
some handicapping way. L .
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Table 2 ' ;i})ﬁg?fﬁl};:ﬁg’

Grade Llevel Summary of E.P.T. Test Results
(A11 Categories Combined)

Mumber of Nﬁmbec of Times Average In
Grade Level Tests Significant Percent Favor
of E.P.T. Administered CSMP Non-CSMP Difference of:
Second Grade 1 3 0 13.4° CSMP
Third Grade 15 10 9 12.9 CSMpP
Fourth Grade C25 18 1 18.9 CSMP
Fifth Grade . 26 15 0 12.9 CSMpP
Sixth Grade 34 23 1 10.1 CSMP
Total Across 11 69 2 13.4 Cy CSMP <

A1l Grades

The results at each grade reflect the overall results rather consistently
with two minor exceptions: in second grade, ﬁot as large a proportion of the
tests produced statistically significant differences in favor of CSMP, and in
fourth grade the average percen% difference in.adjusted méan scores was much

Ll N

larger, ‘

In Table 3 a summary similar to that of Table 2'§s,given according to test

category.

N\




Table 3’

Summary of E.P.T. Test Results
-~ A1l Grades Combined
Givgn by Test Category

Number of umber. of Times Average In
Tests Significant Percent Favor
Test Category Administered \.CSMP- Non-CSMP Difference . of
Mathematical Processes: . . ( o
Computation 8 2 1 . 3.8 CSMP
Estimation 13 9, 0 8.5 CSMP
Mental Arithmetic . 21 19 ° 0 19.1 . CSMP
Number Representation 12 0. 8.6 CSMP o
Relationships and *
' Number Patterns 22 16 0 . 20.8 ‘ CSmp
\ Elucidation « 3 0 16.7 cSMp
Word Problems 13 8 0 15.1  CsMp ®
Special Topics: . * ’ .
Algebra NS 3 0 11.0 cSMP .
. Geometry 0 1 o 3.0 Non-CSMP
Logic 0 0 0.0 -- e
Organizing and ) . )
Interpreting Data 3 0 0 0.3 Non-CSMP
Prebability 5 . 4 0 11.2 " CSMp
: ’ - o
Total Across m 69 2 13.4 " CSMP
A1l Catégories ' ‘
P ‘ .\,/
o
o
. ’




’ | | r:}L
. : Most of the tests were in one of the Mathematical Process categoy es’.

those, the results were strongly in favor of CSMP in Mental” Arithmetic and

o Relationships and Mumber Patterns. In those two cases the CSMP advantage

showed up “in both the number of times the tests produced statisticaf]y ////"

significant differences and in the average percent difference. The results

® were a]most as strong]y in favor of CSMP in E]ucid}tion and Word Prob]emsa and
® slightly in favor of CSMP in Estimation and Number Representations. In the
Computat1on category there was essentially no overall advantage to either S
P group. -
/ In terms of Special Topic categories, the reade; is reminded that the
Py majori’ty of these tests were given only in sixth g:raae. Only in two

categories (Algebra and Probability) was there, strong evidence for a

difference, and in both cases it was in favor of CSMP.

' L 3

[
Graphs of Class Means. On the following' pages, graphs of class means for
Total MANS are shown for each of grades four through six to illustrate the
;;-N“, data of Tab]é 2. For each graph; an entry on the grapH repFesents a class;
,// the position on Fhe graph is determined by its "ability" score (IQ, reading,
‘vocabulary--whatever happened to.be used that year) and by its Total MANS
Py score. o »
CSMP classes afé shown by x's, Non-CSMP classes by e's. A regression line .
has been drawn {n each graph to show‘fhe.best prediction of MANS score for a
° given ability score. One does not need a test of significancea to determine )

that there is a clear pattern for CSMP classes to be above the regression line

and Non-CSMP classes to be below the line.
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Total MANS

Sy

Reading

Figure 2, Fourth Grade Class !leans /
(x=CSNP class, @=Non-CSMP class) :

/

~
v

Total MANS |

Reading

NV

. ) EigggﬁpB,lFifth Grade Class Means’
o x=CSMP class, @=Non-CSMP c¢]as: ‘
[MC ‘ a class) 3.

.
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o , Yocabulary

Figure 4, Sixth Grade Glass Means
(x=CSMP" class, ®=Non-CSMP class) . -
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IV. .THE EXTENDED PIMQY TEST: SECONDARY RESULTS

LA
D
-
-

o

Note to the reader: This chapter has not been completed for this draft
report Some illustrative data from each section is given
below.

[ 4

Analysis of School and District Data - -

The graphs shown on pages 26 and 27 show entries for each class. In each
!

case, the CSMP classes are doihg better than Non-CSMP classes and the
]

differences are statistically signifigint. When the data are aggregated by,

schools, instead of classes, the differences remain significant, but the

pattern of mean scores becéies clearer. : ' - -

-

hn

Notice in Figure 4 tha} there are six CSMP classes which are scoring well \
below the regression line. Figure 5, below, is tﬁé graph of school means; the
six low scoring classes were concentratgé'jn two orlthree schools rather than
being scattered randomly. V

Total MANS

P T

} .
! Vocabulary

Figu e 5 S1xth Grade School Mean

‘ +  -(x2CSMP SchooT, e =Non~-CSMP Schoo]?
29 ) 34 .




L
Figure 5 illustrates two point. First, at higher{ grades it is ::@" B
rathér tham teacher that may be the more effeciive factor in achievement. ;;
This may be becguse the MANS Tests are cumulative in naIture rather than ' ) ®
testing specific sixth grade content, because of the influence of the ‘ '
principal, or because there is cohesion. among the teacherg ip«how to teach =
_the math curriculum.* The second point is that the CSMP efert is more evident ®
in school 1\eve1 analysis; in Figure 5 there were 16 CSMP schools, 14 of them
did better than all but one Non-CSMP schools while the other two did worse
(}:han all Non-CSMP schools. ) . ®
3 ) \ o
. ) Anajysis of disZtrictJeve-] means pro@(@s‘simﬁar findings~--still B ‘.‘
significant differences and clearer interp}etations. ' ®
Analysis of Item Data
' °
Extensive item analyses werk done each year .on all items in the MANS
‘ " Tests. There we/re sévera] kinds of items which produced large differences N
‘ year after year between CSMP and 'Non-CSMP students. ‘For example CSMP '&gudents ®
consistently did better than Non-CSMP students in multiplication of whole
numbers,” fractions, and decimals. THis advantage was.' largest in the years in
‘ which these topics were being introduced. in mathematics and reflected the ®
% early CSMP emp-hasfi*s. ~ The differences decreased in'later grades. Similarly
CSMP students did not initially do as well in whole nu‘mber subtraction and
long division, again refl‘ec’?ing the later (or lesser) emphasis of these topics .
f in the CSMP curriculum.- .
. L
, Jo
. % o
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Analysis of Student Level Data - ) . CoL

’ . 9

-

v

In order to analyze the effect of the CSMP curriculum according to ability

level of student, the following procedure was followed at each grade level.
rd

’ Students were gr5uped according to percentile  rank ‘on the covariate

test--reading, vocabulary, or IQ. There were four groups corresponding to
. P . o
h1ghesthuarter in ability, second h1ghqst, etc. Then compari§ons on MANS

Tests between CSMP and Non-CSMP students were made for each ability.-quartile.
b 3 5 .
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—
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Figures 6 and 7, from sixth grade, illustrate the different results which

were found in the categories Mumber Representations and Elucidation (both of
which had significant differences in favor of CSMP in Analysis of Covariance

on class means.)
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Fi%ure 6, Scores on Number Representations by Ability Level of Students

(x=CSMP group of students, e =Non-CSMP)
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Figure 7, Scores on Elucidation by Ability Level of Students
- (x=CSMP groupin; of students, =Non-CSMP) ®
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« On Elucidation, the low ability CSMP students had just as 1a?'§3 a '
- . superiority over their non-CSMP counterparts as did the high ability ‘@
students. This is what happened most of the time, i.e. the results were
. consistent at different ability levels. But on Number Representations, the
1Aow ability CSMP students did not share in the otherwise consistent advantage °
of CSMP students. This result happened occasionally, most often in the less
‘hard tests; such as Computat'ion.
®
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Description of MANS Tests
ﬂ -
& Comprehensive List
. .
® S . .
Note: This is the comprehensive list for the
‘ : ; most current versions of the MANS Tests.
There are minor descrepencies between these
tests and the ones used in the E.P.T.
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‘ Proces3 Categories: ’
® R ~ C; Computation L .
E: Estimation - - /
M: Mental Arithmetic 4
N: Number Representations
R: Relations & Number Patterns
" U: Elucidation ‘
o W: Word Problems ‘
‘ ‘ l
Special Topic Categories: .
[ A: Algebra
G: Geometry
L: Logic
- 0: Organization of Data
P: Probability
- . -
. ) / 7
1
®
o e . .

L




Category C: Computation

1 "Whole Number Computation

Abstract: Given straightforward computation problems involving whole
numbers, prgduce exact' answers (by calculating on paper if

' necessary). The items do not have the multiple choice
response format but are similar in range and difficulty to
those found in the standardized achlevement tests of the appro-
priate grade level.

Grade Levéls: 2, 3, .4, 5, 6 ‘ '

' Examples (from Grade 4):~ 352 675 143
) +683 -469 '§_§. 6?492

: s

14

€2 Fraction Computation

Abstract: Given straightforward computation items involving simple
fractions, produce exact answers (by calculating on paper if
necessary). Though the items do not have the multiple®choice
response format, they are 51m11ar in range and difficulty to
those found in ‘the standardlzed achievement tests of the appro-
priate grade level.

Grade Levels: 4, 5, ¢

Examples (from Grade 5):

3 _ 1 ) 1
S S 7 * I R B

* C3 Decimal Computation \

Abstract: Given straightforward computation items involving one and two
place decimals, produce exact answers (by calculating on paper if
necessary). Though the items do not have the multiple choice
response format, they are similar in range and difficulty to -
those found in the standardized achievement tests of the appro-
priate grade level. -

Grade Level: 6

Examples: 0.5+0.25 =[]  5-1.5=["] 0.5 x05=[_]




. Category E: Estimation

E1 2 or 5 or 10 Times
Abstract: Given two numbers, quickly estimate whether the first is about
2or5or 10 times as large as the second. A sample is worked
collectively. .
Grade Levels: 3, 4 ’
Examples (from Grade §): 65 is about times as large as 12

98 is about times as large as 51

E2 Estimating Intervals: Addition

Abstract: Given a computation problem involving whole number addition, and
5 fixed intervals (0-10, 10450, 50-100, 100-500, 500-1000),
. determine which interval contains the answer to the problem, and
+ put an x in the interval. By instrpction, format and short time
limits, students are discouraged from computing exact answers.
Two or three sample items are done collectively.

Grade Levels: 2, 3, 4, 5

Examples (from Grade 2): 51 +53 0 10 50 100 500 1000
' 189+273 0 10 50 100 500 1000

E3 Estimating Intervals: Subtraction

Abstract: The scale is simitar to E2 (except that it involves whole number
subtraction) and follows it directly in the test booklets.

Grade Levels: 2, 3, 4
wExamples (from Grade 3): 93 - 86 0 10 S0 100 500 1000

147 =997 0 10 'S0 100 500  1000.

)

E4 Estimating Intervals: Multiplication
Abstract: The scale is similar to E2 and E3 (but is devoted to multiplica-
tion with whole numbers for the most part) and follows them in
the test booklets.
Grade Levels: 2, 3, 4, 5, 6 T

Examples (from Grade 4): 40x 10 0 10 5 100 500 1000

.4 x 29 0 10 50 100 500 1000




ES Esiimating Intervals: Division

Abstract: The scale is similar to E2, E3 and E4 (but is devoted to division
with whole numbers for the most part) There are only four fixed ] @
intervals (0-1, 1-10, 10-20, 20-100) in the response format. It
follows E4 in the test booklets.

Grade Level: 5, 6
15 0 1 10 20 100 o

Examples: 1
101

9 0 1 10 20 100

' E6 Estimating Fractions <, =, >1
_ Abstract: Given a calculation ( +, -, or :) of two numbers (at least one of - L@
which is a fraction or mixed number), quickly estimate whether
the answer would be less than, equal to or more than 1. Students
are encouraged to work quickly and not to compute exact answers

before making their choices. A completed sample item is

provided-
®
Grade Level: 6 h
Examples: ' CHECK ONE
- : Less than | Exactly 1 More than 1
5 7 . .
) 128
2r +3 R o - .
o Y *
- - \_/ ‘
N
o
b )
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0y




o . Category M: Mental Arithmetic

.

M1 Whole Number Open Sentences

Abstract: Given an open sentence, where the box may be either on the right
® v or the left of the equal sign, where the numbers are large and
easy to work with, and where only one operation is used, put the
number, in the box which makes the sentence true. By instruction
anj/a?ompting, students are discouraged from "computing the long
way" and are not allowed to do any figuring on paper.

L Grade Levels: 2, 3, 4, 5, 6
IE).cambles (from Grade 3) 500 + [:] 800

, []- 150 = 50,
° . 2x200=[_]

- M2 Above and Below Zero -

Abstract: Given a starting score (which could be above or belov»ro), and
® how much the score went up or down, select the correct final
. score (multiple choice). :

Grade Levels: 2,‘ 3 . %

Exa'rﬁples (from Grade 3)
L Score at the start: 3 below zero

Then: Lost 4
Score at the end: 7 below zero. 1 below zero 1 above zero 7 above zero

® Score at the start: 2 above zero
Then: Lost 4
Score at the end: 6 below zero 2 below zero Zero 2 aBove zero
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M3 Negative Hits and Misses ;

Abstract: Given the description of a “game" with two rules (. a) each hit
v means a gain of 5 points and b) each miss means a loss of 1
point) and partial information on the outcome of turns, the
” ‘ student must deduce the missing information. Two sample items

are completed collectively.

Grade Levels: 4, 5, 6

Examplesy
Started with  MNumber  Number Ended with
a ‘score of of Hits of Misses a score of
- 1$
Pam: |4 above zero 6 3 above zero o -
) Abeve ‘2ere
A - E
John: 2 0 15 below zero 0 :-
s
lelow tere
1
(provided,

but not -
mentioned in .
' ' Adnstructions) *
¥ \ .

M4 Fraction Open Sentences “ \

Abstract: Given an open sentence involving at least one fraction, ¢nd one
of the four arithmetic operations, complete the sentence.

Grade Level: 6

e

Examples: ST
3 -— = ] ] - - é.
5 e - 3
. ¢
M8 Decimal Open Sentences
£ 0_ %
» . " Abstract: Given an open sentence involving at least one decimal number and

one of the four arithmetic opérations, complete the sentence.

Grade Level: 6

]
—t

Examples: 0.5 <+ 0.75 =~ = 0.5




v

[
' Category N: MNumber Representations .
~ N1 Writing #hole Numbers ‘
. @
Abstract: Part I: The student must write numbers as they are read aloud
by the tester. . %
Part II: Given a number, whjtten in the test booklet, the student
must write the number which is 1 (or 10 or 100} more
than it. A sample item is worked collectively.
. .
Grade Level: 2
Examples: Part I: Tester says, "Eight hundred twenty® (repeats)
‘ Tester says, "Seven thousand sixty five® (repeats)
. < 3
Part II: What number is 1 more thaps9997
’ What number is 10 more than 495?
@ N2 1, 10, 100 or 1000 More
Abstract: Given two numbers, decide whether the first number is about 1,
10, 100 or 1000 more than the second number. (None is exactly
right.) Two sample-items are worked collectively.
® Grade Level: 3
Examples: o] !
. 10
_ 4,265 is about 100 more than 4,254
1000 ¢
. ; -t
— 1
10
1,001 is about 100 more than 998
1000
° ,
‘ £
®
: i
: |
., /
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N3 Constructing, Numbers

Abstract: Given the use of only four digits (2, 5, 7 and 8) and the rule’
) that no digit be used more than once, construct numbers 1ike the
. smallest {or largest), the second smallest (or largest) or the
.- closest to a given number. The constructed numbers are to be of

‘ ° either 2, 3 or 4 digits and sometimes restricted to a given
range of numbers. Collectively, to clarify the rules, two
incorrect answers and the correct one are examined for two’
sample problems. :

1

Grade Leve]: 4

Examplegz What is the second largest four digit"ﬁﬁhﬁér? .

What is the smallest three digit number between -
730 and 8507

What fouk digit number between 2,000 and 3,000 is, . °
closest to 2,8007

N4 Representing Fractions .

Abstract: The scale has five short subsections each containing one of two
kinds of items: a fraction-or mixed number is given in standard
form and must be represented in another specific way or else
that process is reversed and the response format is multiple
choice. Instruction is largely in the form of a written
question or command at the beginning of each subsection.

- *

GraQe Level: 4 ,

Examples: Put an arrow at}} inches. lf[ili'lll lrlrfr' r[llll x‘

3 1“. ‘ 1“0 v 5 1“0 6\ ﬂ'l.

t

How much is shaded?
[}

~ [

g—
>y
wiro
o
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N5 Representing Fractions and Decimals .
® N Abstract: The scale has five short subsections each containing one of two
. kinds of items: ‘either a mixed number or decimal is given .
in standard form and must be represented in another specific -
way or else that process is reversed and the response format
is multiple chaice. Instruction is largely in the form of a
Py written question or commandsat the beginning of each subsection..
_ Grade Level: 5, 6 -
Examples: ‘'Put an arrow at 1.35 inches. I'IU;IIIIIIITHPUI[ﬂﬂllIHIIIHIHH]
o 0o 12 3%
1 1 2
. How much is shaded? T 4 Y none of these
® . .
' (A completed sample was given.) -
b a t
N6 Equivalent Fractions and Decimals
® Abstract: Given a fraction (or decimal) determine which members of a set of
fractions (or decimals) are eq&i‘valent to it. A-sample set
of four completed items is shown. .
Grade Level: 5,6
.. Examples: Circle all the-fractions that are equal to the one in the box.
v 2 9 : 4 3 10
3 \F3 [1 7 111
@
-
.x




Category R: Relationship & Number Patterns -

»

R1 Solving Number Rules

Abstract: Given 3 clues-{i.e., pairs of numbers) in a game, determine what
the secret method ‘is (i.e., the unique rule relating each of the
. pairs.of numbers) and then use the rule to calculate the missing

number from the fourth pair.

Grade Levels: 2, 3, 4, 5, 6

Examples (from Grade 3): Maria's Game Jim's Game
Class Maria's Class Jim's
‘ sajd: answer: said: answer:
First clue:. 5 10 2 6 .
Second clue: 7 B ¥ . 5 9
Third clue: 8 13 10 14 .
Question: 2 [:] [:] 12

R2 Usind Number Machines

Abstract: Given labelled “"number machines® in sequence \and either the
initial or the terminating number, determine the other numbe¥s™
There is an introduction showing that “number machines" take in
numbers; add, subtract, multiply or divide by a fixed quantity;
and give out the resultant number. T hree sample items
(each with a “number-machine" sequence) worked collectively.

. Grade Levels: 3, 4,°5, 6,

Examples (from Grade 4):

R3 Sequences

Abstract: Given an incomplete portion of an additive sequence of numbers,
determine the missing number. One sample item is worked
collectively.

Grade Level: 2

Examples: 28, 25, , 19, 16, 13

1, , 1.&', 2, s 3, 3“[ * 4




’ .
° R4 Which Result is Larger
Abstract: Given two quantities (usually similar. computation problems
. using +, -, or x) mark the one which yields the larger result,
or mark them both if they are equal. By instruction, format and
time 1imits, students are discouraged from computing exact
o ) answers. The correct respornse should be more easily determined
by inspection than by computation. Two sample items are worked
collectively. ' .,
Grade Levels: 2, 3
° Examples (from Grade 2): 585 + 250 3Ix N
580 + 290 ‘ 31 x 3
R5 Labelling Number Lines
.. Abstract: Given partially labelled number lines, with varying increments,
determine certain missing numbers. A sample item is worked
collectively.
Grade Levels: 2, 3, 4, 5, 6
o - Examples (from Grade 2):
. T 7 1 3 i ﬁ" 13 \ [§
1 7 G 16 22 -
[j 20 24 28 32 36
R6 Multiplication Series
g Abstract: Given an incomplete portion of a multiplicative series of
numbers, determine the dpnstant multiplier involved in order to
complete the portion shown. Portions of several series are
- shown altogether with one) two or three numbers missing from
each. A sample series is examined and completed collectively.
o Grade Level: 4 N -
Examples: -
see 1 “'\\ 1,000 10,000 §100,000 | ¢ o @
® \\ ©
ceef 2] ful}... \\
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R? Which Fraction is Larger o °
Abstract: G1:ven two non-whole numbers written in fractional form ( a proper
fraction, an improper fraction or a mixed number), circle the
larger one. A completed sample item is shown.
Grade Level: 5, 6 : . ®
Exampies: %- or 1T
5 1
1 oo §
R8 Which Decimal is Larger o
Abstract: Given two non-whole numbers written in decimal form, circle the
larger one. A completed sampie item is shown.
Grade Level: 5, 6 °

Examples: 4,999 or 5.1
1.5 or 0.58 : *

"R9 Fractions Between Two Qthers &\-/ .

~ Abstract: Given two fractions, write another which is larger than the
first and smya_ﬂer than the second.

Grade Level: 6 . ’ ¢

. U
Examples: is larger than 3 , but smaller than

N
]
. . 1s larger than ‘;!.‘ » but smaller than "i
& . ®

~

»

" R10 Decimals Between Two Others

Abstract: Given two decimal numbers, write another which is larger than the
first and smaller than the second. L

Examples: is larger than 1.25, but-smaller than 2.0

\

is larger tham 0.42, but smaller than 0.43
. ¢
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Categofy Us Elucidation

Ul Number Sentences About 8

Abstract: Students are to produce as many different “sentences about 8" as
possible, always in the form "8 = ...*. Four correct answers -to
similar exercises about 9 are examined collectively. '
(9210-1,9=1+5+3,9=23x3,9s=18 - 2),

/ Grade Level: 2 [/

~

VN

Example: My number sentences about 8.
. - 8 = ~
8 =

U2 Producing Many Answers

Abstract: Given several different situation$ each of which poses a problem
for which there are many correct solutions, produce as many of
them as possible. For each situation, some potential solutions

‘ are accepted or rejected for not following the given rules as
inappropriate.

Grade Level: 3, 4, 5, 6
Examples (from Grade 3):
Rules: Take out two balls.
Add the two numbers to get a score.

What are the possible scores? 6, 2, 35

- Rules: Write all the 3!3 digit numbers you can.
Use only the digits 1, 25 3.

Give all the numbers that follow the rules. 34, 22

U3 Getting to 12

Abstract: Given a starting point (0), a goal (12) and two rules, invent as
' : many ways of reaching the goal as possible. The rules are that
only the numbers 2, 3, 5 & 7 can be used along with addition,.
subtraction, multiplication or division. Two sample solutions
(see below) are worked collectively.

Grade Level: 6

Examples:
Sample 1: 0+7 =27
7x2=14
— -2 Wl
Sample 2: 0+5=5
- 53




Catégory W: Word Problems -

W1 One Step Word .Problems A o
fbstract: Solve word problems in which the story (including the question)
‘ is read by the tester while the student looks at a series of
cartoons and/or follows the story in the captions beneath the
cartoons. Seven items require one-step solutions; two items
require two. ‘
@
Grade Level: 2
' Examples: How many bamanas did
she buy?
- -
Ji11 spent 6¢ to Bananas cost
buy some bananas. 2¢ each.
r
How many marbles ..
did- he have to
’ begin with? »
.Jim found 3 And now he ' ®
marbles but has 5 marbles. '
he lost 4.
W2 Two Stage Word Problems °

) " pbstract: Solve word problems in which the solutions require two opera-
tions. The numbers.in the problems are relatively small; the
computational and reading requirements are simple.

Grade Levels: 3, 4, 5, 6 : -
f ., @
Examples (from Grade 4): Pam gets 50¢ each week.
She always spends 30¢ and saves the rest.
How much will she save in 4 weeks?
Toh has 3¢ more than Ann. iy

‘ Tom has 5¢ Yess than John.
~ \ If John has™20¢, how much does Ann have?

131
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W3 Miscellaneous Word Problems .
® ) Ty
Abstract: Solve word problems which are unusual for third graders in * ,
one of several ways: requires three-stage solution, requires
working backward from a given final state to an unknown initial
- state, requires more logical analysis than straight computation,
. involves proportional ratios, involves extraneous data.
Grade Level: 3 - )
. ’ N
Examples: At first, Sally had some marbles.
Then, she lost 3 of ‘them. ',
Then, she found 2 marbles.
o After that, she still had 8 marbles left.
How many did she have at first?
Sam has to move 10 boxes.
He can carry 3 boxes each trip.
o How many trips will he need to make?
‘W4 Extraneous Information 7
. /
Abstract: Solve word problems in which extraneous information is given, '
\ Once. the relevant information is selected, the solutions are
o . simpcle one-step p’roblems involving small whole numbers. .
Grade Level: 4 ”
Examples: A belt costs $4. =
\ A shirt costs $5.
® A.hat costs $10.
How much more does a hat cost than a belt?
Peter has $10. .
He needs 4 pounds of candy.
Candy is $2 per pound. -
® ) He is buying candy for -6 people. ‘
. How much will the candy cost altogether?
” , °
° W5 Fractional Sugar n
. MAbstract: Solverword problems each of which start with cups of sugar.
The one<steprsolutions all require simple computions (+, -, x = =
or -) with fractions or mixed numbers. !
Grade Level: 4 >
® _Examples: Tina has 4% cups. /
She buys 5<% more cups.
How much sugar will she have then?
_ Kari has 44 cups. )
P . She gives away half of it. : .

® . How many cups of sugar. will she have left?

- ko

™




W6 .Three Sthge.word Problems

Abstract: Solve word problems,in which the solution requires three opera-
" tions. The problem is stated in 3 to 5 short sentences and the
numbers given in the problems are relatively small.

_Grade Level: 5, 6 N

Examples: Shirts cost $10 each and ties cost $5 each.
b Altogether Joe spent $35 for shirts and ties.
He bought 2 shirts.
- How many ties. did he buy? L

Bi11 loads 6 boxes in 2 hours.,
. John loads 4 boxes in 2 hours. - //¢
~ Together, how many boxes do they load in 6 hours?
e

¢imal Gas

Abstract: Solve word prob]eméleach of which start with 6.5 gallons of
gas. The one-step solutions all require simple computations
(+, =, x, or =) with decimals. .

Grade Level: 5 .
Examples:: Peter has 6.5 gallons.

Then KRe spills 1.2 gallons. _ . ¢
How. much gas will he have left?

Ron has 6.5 gallons.
o Next week he'will use ten times this much.
How much gas will he use pext week?

+ W8 Novel Word Problems

Abstract: Solve word problems which are novel for sixth graders in one-or
two of the following ways: involves fractions or decimals, . @
requires more-thansthree-stage solution, answer choices are,:
approximate, requires solving for two unknowns, requ1res the
use of data which {s common knowledge but not given in the
problem. Responsesformat isemultiple choice.

Grac_ie' Level: b . ’ ‘ ®
~ Examples: ‘
Ellen saw pepper plants on sale at 3 plants for 40¢..
She bought 12 plants.
She usually bought 3 plants for 50¢.
How much did she save?

20¢  “40¢ a8y $1:60  $2.00

George's father gives him 2¢ for every hour he spends in school.
About how much would he have given George for the month; of October?

$.50  $1.00 $3.00 $6.00 . $10.00 O

N
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A3 Summation Operator

_ Category A: Algebra

Al Algebraic Symbols

Abstract: Given’the numerical value of a letter (or letters) produce tpe
" numerical value of an expression involving that letter (th
letters). In written instructions, two sample items are wdbked
out and implied multiplication (e.g. in 3bc or in d4) is exs
plained. This scale follows A2 in the test booklet.

<

Grade Level: 6

. Examples: If g = 4 and h = 3 then 5gh =

"

If p = 2 then pd = .

A2 Solving Equations

‘Abstract: Given simple equations in one unknown, solve for the unknown.
Three sample items are worked collectively, including one with
a parenthesis. .

Grade Level: 6 \
Examples: (7xh)+1=15,5s0h =
n+1)+3=6,son=___

‘ : \

)

- Abstract: Given an open.sentence involving one or more summations of
consecutive,integers, select the answer that completes the
sentence. A symbol for such summations (©°) is introduced

and explained (@T®=24+3+44 and two items are worked
collectively. ( . 5+6)

Grade Level:. 6

_.Examples: : -




A4 Tra,nsformations°

SN
Abstract: Given two different transformations (3 which turns a design-
clockwise by 900 and T which reverses the number of symbols
at the top and bottom of a des1gn) the scale consists of two
different sections: requ1r1ng the app’hcatmn of either 4 or

T to a design, requiring several applications of =._and/or T,

to a design. Several sample items are worked collectively.
in each section.
Grade Level: 6 ’ tos

N

Examples: Section I: (K>= .
° T1e 3= TG -

Start with End up with

% X

. . @ [ nd th

Section II: o. ° t e
X
Y- do t twice
A\ ]
- 4
§
' i
. -
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Category G: Geometry
Gl Geometric Loci
. - i
Abstract: Determine which picture is described by a given statement, where
several pictures are given, each of which has identically placed
elements (an 'x,' an 'o' and a 1ine) but a different set of
dots, determine which picture a given statement describes. First
statement is read by the tester.
e Grade ‘Leve1: 4 N
’ Examples: A . E
. " o ‘ L] X e .'. X ’
° * . 0 .', ’
In which picture are all the dots the same distance from the x? A B C D
. S
In which picture is eachﬁdot Just as close to xastoo? A B E F *
‘G2 Gepmetric Congruencies ' , -
° ;
Abstract: Given a regular geometric shape dividethe shape into a certain
number of congruent parts. The word “congruent“is not used.
Three correct and three incorrect solutions to a sample p&blem
“ are examined collectively. - )
-
°® Grade Level: 5
Examples: 4.
. v
o
. 2_a
. -




Category G: Geometry

G3 Geometric Categories

Abstract: Given nine different geometric figures, identify a set of 2 to 7
figures that are alike in some way, describe-the distinguishing
characteristic and label the figures accordingly. Go through
this process as many times as possible. Two examples are worked
collectively. .

Grade Level: 6
|; i-&b ‘

Examples:

/\ "

K

ya v

- O

Sazple 1 All the figures with "A" memueh:zFuarE awles
- T

Sangie 2 A1l the fiqures with."s® d inch lo

-«

A1l the figures with "C" ~

A1l the figureswith "0"

. ete.

-1
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Category L: .logic
L1 Logical Identification ,

Abstract: Given a specific setof individuals, a specific set of character-
~ istics, the fact that each individual has a distinct combination
of characteristics, and several facts about some of the charac-
teristics of some of the individuals, identify the characteris-
tics of each individual. A smaller sample problem is worked
collectively. )

Grade Level: 6

Examp’le N These sre the 4 deys: BilY Tee t8  DPete

These are the 4 lTeagwes. 10eB6r $8CCEP  outsosr SCCOT  1RGSOP Nectey  gutsosr hecxey
These are tre facts: [ach bey 9lays i a4 ¢l fferent league.
311 slays tageer PR
Ten ¢oe1n°t dlay Mecrey
{8 20017°t dlay ovtseers e me geein‘t ploy seccer,

What Teapue enet cach doy dley 1n? (Cirtle your snumrs.)

1D insesr seccor outseer toccer ingeer Meciey ovteser heciey
Ton: 1ngeer ‘.m wtsser seccer ineser Meckey otgeer Aeciey
fe 1neser seccer oytsoer seccer - indeer heckey wteser hectey

. Pete-  ingeer saccer wteser teccer inges? Meckey sutsesr hectty
L2 Making Sentences False
Abstract: Given a picture of a set of blocks and a true Sentence about
them, make the sentence false by changing the_blocks. In the
v first two items, three suggested changes in the blocks are given
and the student need only mark which ones would falsify the
sentence. In the last three. items, the student must write a

change in the blocKs. An item of the first type is worked
collectively.

* Grade Level: * 6

amples: JOE'S 8LOCKS O A D A D
0O :

"There are triangles above the 1ine and squares below the line."

a. Take away the triangles.
b« Take away the squares below the line.
¢. Add squares above the line.

N
N

\
{ \ 1
"Triangles 'go above the line or circles go below' the line. "
(You write what Joe could do to make the sentence false.)

l /\ +




Category 0: Organization of Data

01 Graphing Weight ud ‘
Abstract: Given a graph in which weight (axis labelled at 10 pound ‘
increments for each 5 graph units) is plotted against age (axis’ ) ‘
labelled at 2 year increments for each 2 graph units), determine
age per given weights and vice versa. One sample item is worked
collectively. ’ ’
Grade Level: 5 ®
Examples: How much did Bill weigh at 4 1/2 j/ear.s,of age? ‘ . .
How o1d was Bil1l when he reached 90 pounds?
- X [
i ¢ N 1
02 Interpolating from a Table
Abstract: Given a table of prices for pipe of 4 different widths and 4 [
different lengths, interpolate qr extrapolate to obtain the
. price on a pipe of given dimensions: atwleast one of which is
\ not shown in the table. Two sample items are worked collectively.
Grade Level: 6 ' -
, T : | L
Examples: ] .Cost of Pipe
Length
‘ .
' : 100", 300° 600° 1,000
: e $50 $150 $300 $500 “ ®
¥ wan ¥ $70 8210 u2  \3o
12° $90 $270 $540 $900
v 16" $110 .$330 $660 $1100
‘ ®
. HON MUCH DOES 1T COST TO BUY PIPE WHICH IS:. i .
6" x 100" = § .
» 1
. 20" x 1000' = ®
4
) °
) o \ .
- ' ‘ °
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Category P: Probability

P1 Choosing the Best Box

Abstract: G1ven three boxes containing different combinations of 1, 2 and
50-cent'balls®, determine from which box it would be best to

make a blind draw.
Grade Level: 5, 6

“Examples: WHICH BOX WOULD YOU CHOOSE?

0O
®@®®®
OO
®e9®

®E

WHICH BOX WOULD YOU CHOOSE?

CICISIC]
|lee@®
®OO®® .

®
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P2 Dependent Outﬁemes

Abstract: Given two (or three) spinners and an amount (10) to be achieved
or exceeded to win, select (from five standard choices) how
often a player would win. Collectively it is shown how a player
could win or could lose with a specific set of spinners.

Grade Level: ' " two forms, approximately 3.5 minutes.

. Tess than .  half more than
Examples: ‘ pever MIf the _the half the always
\ﬁ ' time time tim :
‘ Tess than hatf sore than .
never heif the the half the alwmys
time time time
) \ . -
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Appendix B

v Graphs of Class Means by Grade.and by Category

. ~i /
o . o ,
Note to reader: It was not possible to prepare -~ ‘
these prior to the pubJication of this draft
. report.
@
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// Appendix C
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List of Schoal Districts
Participating in MfNS Testing

Ann Arbor, Mychigan
Baltimore County, Maryland
Bedford, Michigan

Bronx, New York
Clarksville, Tennessee
Detroit, Michigan . .
District. of Columbia
Ferguson-Florissant, Missoury
Gillette, Wyoming
Glendale, Wisconsin

Globe, Arizona

Grinnell, Iowa
Guilderland, New York

Harrisonville, Missouri

Hartsdale, New York
Hawaii Department of Education
Janesville, Wisconsin

Ladue, Missouri

' Louisville, Kentucky

Madison, .Wisconsin
Maplewood-Richmond Heights, Missouri
Marquette, Michigan

Mississippi State, Mississippi _ °
New Hartford, New York

New Orleans, Louisiana

Normandy, Missouri

Philadelphia, Pénnsylvania

Polk County, Georgia

Portland, Maine

San_Felipe, New Mexico

St. Louis, Missouri .

St. Louis Paroch\al, Missburi

University City, Missouri

o
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- - Appendix D

S ) . Evaluation Panel ﬁ

Ok -

Ernest House (Chairman}, Yniversity of I11inois

Robert Dilworth, California Institute of Technology

Leonard.Cahen, Arizona State University S .

Peter Hilton, 'State University of New York, Binghamton

- cl. 2 . .- . ®
t. Stanley Smitnh, Baltimore County Schools
' ! ‘. ‘ tew T .‘ °’
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